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DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-17, drawn to a method, classified in class 205, subclass 118. 

II. Claims 18-22, drawn to a product, classified in class 360, subclass 103. 

The inventions are distinct, each from the other because of the following reasons: 
Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the product as claimed can be made by another 
and materially different process such as sputter deposition or chemical vapor 
deposition. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, and the 
search required for Group I is not required for Group II, restriction for examination 
purposes as indicated is proper, restriction for examination purposes as indicated is 
proper. 

During a telephone conversation with the Applicant's representative, Mr. Walter 
Linder, on 1 1/29/05 a provisional election, was made without traverse to prosecute the 
invention of Group I, claims 1-17. Affirmation of this election must be made by applicant 
in replying to this Office action. Invention of Group II is withdrawn from further 
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consideration by the examiner, 37 CFR 1.142(b), as being drawn to a non-elected 
invention. 

Applicant is advised that the reply to this requirement to be complete must 
include an election of the invention to be examined even though the requirement be 
traversed (37 CFR 1.143). 

Claim Objections 

Claims 2, 7-11 and 16 objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. 

Claims 7-1 1 , which are dependent on claim 1 , recite the limitation of 
"electroplating conductive material"; this limitation is already in claim 1. Similarly, claims 
7, 9 and 11 recite the limitation of "forming an aperture through the insulating layer" 
which is already in claim 1. Applicant appears to limit the dependent claims by forming 
different products, such as a spring metal side interconnect and a conductive lead side 
interconnect; however, since these are method claims and process steps of making 
these products are the same, the instant claims fail to further limit the subject matter of 
a previous claim. 

Regarding claim 7, the phrase "at least one of the spring metal layer and 
conductive lead layer" appears to mean that the aperture is formed through both layers 
on the same aperture. 

Regarding claim 8 and 16, it is unclear what "its" is referred to. 
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The claim limitation of "spring metal side contact" recited in claim 10 lacks 
antecedent basis. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Claims 1-11,14, and 16-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cowles et al. in view of Shangguan et al. 



Cowles et al. teach a method for forming an electrical intercormect on an 
integrated lead suspension of the type having a spring metal layer (stainless steel layer 
302, figure2), a conductive lead layer 306 (figure 2) and an insulating layer 304 (figure 
2) separating portions of the spring metal and conductive lead layers, including: forming 
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an aperture 300 (figure 2) through at least the insulating layer and the conductive lead 
layer; and filling the vias with plated solder or screen solder to connect a stainless steel 
layer to the copper layer (column 3 lines 63-67). The solder is applied through a mask 
as indicated in figure 2 and removing the mask after solder 308 is formed. Further, 
Cowles et al. teach that "the same can be done from the stainless steel to the copper 
layer. Instead of opening the via from copper layer to stainless steel layer, the via is 
open from the stainless steel layer to the surface of the copper layer through the 
dielectric layer" (column 2 lines 37-41). With respect to forming an electrical 
interconnect, bond pad interconnect, spring metal side interconnect and conductive lead 
side interconnect, these limitations are products formed by the process and are an 
intended use of the instant invention and thus are not given patentability weight. 

The difference between the reference to Cowles et al. and the instant claims is 
that the reference uses solder to form the interconnect instead of electroplating a 
conductive metal on the interconnect (claims 1,7-11, 14-17); the reference also does 
not explicitly teach further electroplating gold on the interconnect (claims 2-4); nor 
forming a nickel layer (claim 5). 

Shangguan et al. teach a method to form an interconnection between integrated 
circuit boards and integrated circuits. The method involves metallization of the bond 
pad and multiple, novel bump compositions and coating compositions to provide an 
interconnection which is reliable and which withstands differences in the coefficient of 
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thermal expansion between the silicon device in the bump material (Abstract). The 
metalization is formed by electroplating copper over the interconnect (column 3 lines 51- 
56). This method is advantageous over conventional solder bumps, because it "is 
inexpensive, consumes a minimal amount of space, and does not require the use of 
wire bonding" (column 2 lines 59-63). In addition, Shangguan et al. teach depositing a 
nickel layer to prevent the diffusion of copper (column 4 lines 15-19), and depositing a 
gold layer "to provide corrosion protection for the bump during the service of the 
module" (column 4 lines 59-61). 

Addressing claims 1,6-11, 14-17, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have modified the method 
of Cowles et al. by electroplating a conductive material as taught by Shangguan et al. 
instead of using solder, because electroplating allows the formation of a high density 
fine pitch interconnection and is affordable (column 2 lines 44-49). 

Addressing claims 2-4, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have modified the method of Cowles et al. 
by electroplating a gold film of Lesh et al., because electroplating a gold film would 
provide a corrosion barrier for the interconnect. 

Addressing claim 5, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to have modified the method of Cowles et al. by 
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forming a nickel film of Shangguan et al., because it would provide a diffusion barrier 
between the underlying conductive substrate and the copper layer. 

Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cowles et al. in view of Shangguan et al., and further in view of Gay et al. 



Cowles et al. teach the method as described above in addressing claim(s) 1. 

The difference between the reference to Cowles et al. and the instant claims is 
that the reference does not explicitly teach removing oxide from the substrate before 
electroplating. 

. * 

Gay et al. teach a method for anodic cleaning of a stainless steel substrate in 
order to improve to adhesion between the plated layer and the stainless steel (column 1 
lines 37-43). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Cowles et al. and Shangguan et al. 
by removing oxide from the substrate befpre electroplating as taught by Gay et al., 
because it would improve to adhesion of the plated layer and the stainless steel. 
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Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cowles 
et al. in view of Shangguan et al., and further in view of Lesh et al. 

Cowles et al. teach the method as described above in addressing claim(s) 14. 

The difference between the reference to Cowles et al. and the instant claims is 
that the reference does not explicitly teach that the thickness of the solder. 

Lesh et al. teach forming an interconnecting element in an integrated circuit, 
wherein the interconnection comprises electroplating layers of titanium, copper, nickel 
and gold (column 1 lines 45-54). The copper serves as the primary conductor (column 
1 lines 45-54) and is electroplated to an optimum thickness (column 3 lines 1-17). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Cowles et al. and Shangguan et al. 
by electroplating the metal to the height of the conductive material layer as suggested 
by Lesh et al., because the optimal metal thickness can be selected to satisfy sheet 
resistant requirements of the interconnect (column 4 lines 34-47). 



Conclusion 
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The prior art made of record and not relied upon is considered pertinent to the 
applicant's disclosure. Ainslie et al. also teach the copper can be electroplated on a 
stainless steel flexure on the solder- wettable region (column 8 line 6-9). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521 . 
The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-.1342. The fax phone number for 



the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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